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Description • 
TECHNICAL FIELD 

5 The present invention relates to a structure material and a molded product using ttie structure material and a 

decomposing method for such a molded product. More specifically, the present invention relates to a structure material 
which has excellent mechanical strength and heat resistance and is easily decomposed at the time of disposal and a 
molded product using such structure material, and a decomposing method thereof. 

10 BACKGROUND ART 

In recent years, global environmental issues have been greatly paid attention to. In particular, regarding resin 
waste, it is desired: (1) to collecl and recycle valuable substances from waste in order to avoid depletion of resources; 
and (2) to reduce the volume of waste to deal with a reduced space for burying refuse. However, the reduction in volume 

IS of the resin waste has hardly been promoted, and the resin waste is generally treated by burning. 

Regarding a resin molded product a molded product obtained by integrally molding a structure material together 
with at least a metal (e.g.. a molded product such as a molded motor and molded transformer; a recording medium such 
as a magnetic tape, a magnetic disc and an opto-magnetic disc) are utilized in consumer equipment, industrial equip- 
ment, office equ?3ment or the like. Taking a nrralded motor as an example, the demand for molded motors has rapidly 

20 expanded because of their excellent properties in terms of noise, damping, insulation and maintenance, and teir com- 
pact size facilitates autorr^tion thereof. 

Conventionally, a molded stator of a molded motor used as an alternate current motor, a brushless direct cun^ent 
motor or the like generally has a structure disclosed in Japanese Laid-Open Patent Publication No. 61-214740. The 
structure will be described with reference to Figures 5 and 6. Figure 5 is a perspective view showing an external appear- 

25 ance of a molded motor having a conventional molded stator 201 . Figure 6 is a perspective view showing the structure 
of a stator section before being molded. As shown in Figure 5, the molded motor has a motor section 220 and a molded 
stator 201 which is integrally molded so as to cover the stator section of Rgure 6 with a molding compound 202. As 
shown in Figure 6, the stator section has an iron core 204 wound by a wire 203 via a cylindrical insulator 207. The insu- 
lator 207 has a printed board 21 1 having a wiring pattern 210 at a part of its circumference at one end thereof. The ter- 

30 minal portion of the wire and a lead line 21 2 are connected on the printed board 21 1 , and an external signal is input to 
the coil. The molding conrpound contains a thermoplastic resin such as polyethylene terephthalate, polyethylene, poly- 
propylene and nylon, or a thermosetting resin such as an unsaturated polyester resin, a vinylester resin and a phenol 
resin as a binder, and further contains calcium carbonate, talc, cartoon black or the like as an adcfitive. 

It is desirable at the time of disposal of the molded motor to remove the molding compound and recycle metals such 

35 as the iron core and the wires which are valuable. In conventional waste treatment generally, the molding compound is 
crushed by a shredder at first, and then valuable substances such as the iron core and the wire are recovered from the 
debris for recycle. However, in such a structure of the molded motor, the iron core and the wire easily cause damage to 
the teeth of the shredder. Therefore, such a crushing treatment is not favored, and the valuable sut)stances are dis- 
posed of without being recycled and then buried in the earth with other waste. Since the aforementioned molding com- 

40 pound is not naturally decorrposed while being txjried, a silicon steel plate or a copper wire used in the iron core and 
the wire are left in the land without being recycled, in spite of their high value as an after use material. In addition, since 
the reduction in volume of the molding compound has not been promoted, it becomes difficult to ensure space for bur- 
ying it 

In the case where the molding compound contains a thermoplastic resin such as polyethylene terephthalate as the 
45 main component, polyethylene terephthalate can be dissolved in a mixing solvent of chlorophenol or metacresol and 
tetrachloroethane. Therefore, it is theoretically possible to remove such a molding compound by dissolving it in the sol- 
vent However, the dissolution in the solvent takes an extremely long time. Moreover, such a mixing solvent is so toxic 
that the use thereof is restricted. In addition, in view of recent environmental issues, the use of such a solvent is out of 
the question. Therefore, in the conventional molded motor, the molding compound cannot be crushed, decomposed. 
so dissolved nor reduced in volume, and thus poses the problem that it is difficult to recycle valuable substances such as 
the iron core and the wire at the time of disposal. 

Regarding the molded product obtained by molding a structure material and a metal, other molded products such 
as a molded transformer arKj a magnetic tape have the same problems as the molded motor as described atx>ve. 
As described above, in view of the decomposition and the reduction in volume of resin waste and recycle of valua- 
55 bie substances, a structure material which is readily decomposed while maintaining excellent characteristics of conven- 
tional structure materials is desired. 
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DISCLOSURE OF THE INVENTION 

A structure material of the present Invention comprises 20 parts by weight or more of a polymer mixture of a ther- 
moplastic aromatic polyester and a thermoplastic aliphatic polyester on the basis of 100 parts by weight of the structure 
5 material. The content of the thermoplastic aromatic polyester in the polymer mixture is IcU'ger than the content of the 
themiopiastic aliphatic polyester. 

In one preferred embodiment, the polymer mixture can be decomposed into a monomer unit by a decomposing 
solution containing a base and a hydrophilic solvent. 

In one preferred embodiment, the mixture comprises 3 to 40 parts by weight of the aliphatic polyester on the basis 
10 of 100 parts by weight of the mixture. 

in one preferred emtxxiiment, the aliphatic polyester is at least one selected from the group consisting of polyc* 
aprolactone. polycaprolactonediol. polycaprolactone triol. polyethylene succinate, polybutylene succinate and polylac- 
tic acid. 

The molded product of the present invention is formed of the structure material described above. 
IS In one preferred embodiment the molded product of the present invention is a recording medium including a sub- 
strate formed of the structure material and a recording layer provided on the substrate. 

In one preferred embodiment, the molded product of the present invention is selected from the group consisting of 
a magnetic tape, a magnetic disc, an optomagnetic disc and a phase change type optical disc. 

In one preferred embodiment, the molded product of the present invention is formed by molding the structure mate- 
20 rial together with at least a metal. 

In one preferred embodiment, the molded product of the present invention is a molded motor having a molded sec- 
tion formed of the structure material integrally molded containing the metal. The structure material contains an inor- 
ganic filler. 

In one preferred embodiment, the molded section includes an internal molded section covering the metal and an 
25 external molded section which is provided outside the internal molded section and whose outermost portion defines an 
outermost portion of the molded product. The internal molded section is formed of the structure material. The external 
molded section is formed of a molding compound containing a thermosetting resin. 

In one preferred embodiment, the molded product of tiie present invention is a molded motor having a molded sec- 
tion formed of the structure material integrally molded containing the metal and an insulator. Apart of the insulatorpen- 
30 etrates the molded section and Is exposed flush with the surfece of the molded section. 

In one preferred embodiment, the molded section is formed of a molding compound containing a thermosetting 
resin. The insulator comprises 20 parts by weight or more of a polymer mixture of a thermoplastic aromatic polyester 
and a tiiermoplastic aliphatic polyester on the basis of 100 parts by weight of the insulator. The aliphatic polyester is at 
least one selected from the group consisting of polycaprolactone. polycaprolactone diol, polyc€^Drolactone triol, polyeth- 
35 yiene succinate, polybutylene sucdnate and polylactic acid. 

A decomposing method for a structure material of the present invention includes the step of immersing the struc- 
ture material in a decomposing solution containing a base and a hydrophilic solvent at a temperature lower than the 
boiling point of the hydrophilic solvent. The structure material comprises 20 parts by weight or more of a mixture of a 
thermoplastic aromatic polyester and a thermoplastic aliphatic polyester on the basis of 1 00 parts by weight of the 
40 structure material, and the content of the thermoplastic aromatic polyester in the mixture is larger than the content of 
the thermoplastic aliphatic polyester. 

A deconposing method for a molded product of the present invention is a decomposing method for a molded prod- 
uct formed by molding a structure material together with at least a metal. The structure material comprises 20 parts by 
weight or more of a mixture of a thermoplastic aromatic polyester and a thermoplastic aliphatic polyester on the basis 
45 of 1 00 parts by weight of the structure material, and the content of the tiiermoplastic aromatic polyester in the mixture 
is larger than the content of the thermoplastic aliphatic polyester. The method includes the steps of immersing the 
molded product in a decomposing solution containing a base and a hydrophilic solvent at a temperature lower than the 
t>oiling point of the hydrophilic solvent, and decomposing at least a part of the structure material forming the molded 
product and then separating and collecting the metal. 
so In one preferred embodiment, the hydrophilic solvent is a mixed solvent of water and lower alcohol. 

In one preferred embodiment, the separation and the collection of the metal are performed in a state where: the 
structure material remains moist. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

Figure 1 is a schematic cross sectional view showing an embodiment of a molded motor as an example of a molded 
product of the present invention. 

Figure 2 is a cross sectional view of a primary part of another emt>odiment of a molded motor as an exanple of a 
molded product of the present invention. 
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Rgure 3 is a cross sectional view of a prirrary part of still another embodiment of a molded motor as an example 
of a molded product of tfie present invention. 

Rgure 4 is a schematic parti£U cross sectional view of a magnetic tape as an example of a molded product of the 
present Invention. 

5 Figure 5 is a perspective view showing an external appearance of a conventional molded motor. 

Figure 6 is a perspective view showing an appearance of a stator section of the conventional molded motor. 

BEST f^ODE FOR CARRYING OUT THE INVENTION 

10 At StrMctMre material 
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A thermoplastic aromatic polyester used in a structure material of the present invention is obtained by condensa- 
tion-polymerizing aromatic polybasic add and glycol by a known method. Typical examples of the thermoplastic aro- 
matic polyester include polyethylene terephthalate represented by Formula (I), polybutylene terephthalate represented 
by Formula (II), polycyclohexane terephthalate represented by Formula (III) and polybutylene naphthalate represented 
by Formula (IV). 
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55 Examples of the aromatic polybasic acid include phthatic anhydride, isophthalic acid, terephthalic acid, diphenyl 
cart>oxylic add. They can be used singularly or in combination thereof. Isophthalic acid is preferable because of its low 
cost and its excellent strength, and terephthalic acid is preferable because of its exceptional strength. 

Examples of the glycol include ethylene glycol, propylene glycol, diethylene glycol, dipropylene glycol, neopentyt 
glycol, hexamethylene glycol, polyethylene glycol, butanediol. They can be used singularly or in combination thereof. 
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Ethylene glycol is preferable becai!se of its low cost, and butanediol is preferable because of Its high crystatlinity and 
resulting excellent strength. 

Exemplary examples of a specific combination of an aromatic polybasic acid and glycol are as follows: isophthalic 
acid and ethylene glycol; isophthalic acid and butanediol; and terephthalic acid and butanediol. 

5 The thermoplastic aliphatic polyester used in the structure material of the present invention can be easily decom- 

posed in a decomposing solution containing a base and a hydrophilic solvent described later. Examples of the afq^hatic 
polyester include a polymer obtained by ring-opening polymerization of lactone such as polycaprolactone and polypro- 
piolactone represented by Formula (V); a polymer of hydroxylic acid such as polylactic acid represented by Formula (VI) 
and polyglycol acid represented by Formula (VII); a polymer having a functional group in its terminal such as polycapro- 

w lactone diol represented by Formula (VIII) and polycaprolactone triol represented by Formula (IX): a copolymer of glycol 
and aliphatic dicarboxylic add represented by Formula (X); and poly(3-hydroxyalkanoate) obtained by fermentation of 
microorganism such as poly(3-hydroxypropionate), poly(3-hydroxybutylate), poly(3-hydroxyvalerate). poly(3-hydroxy- 
octanoate) or the like. 
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55 where and are independently a hydrocarbon group having 1 to 20 cartx)n atoms, and n"* and n^ are independently 
an integer of 1 to 6, 

Specific examples of the copolymer represented by Formula (X) include polybutylene succinate, polyethylene 
malonate, polyethylene succinate, polyethylene adipate. polyethylene pimelate. polyethylene sut>erate. polyethylene 
azelate. polyethylene sebacate. polyethylene decamethylate. polytetramethylene succinate, polypentamethylene succi- 
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nate. polyhexamethyiene succinate, polytrimethylene adipate. polytetramethylene adipate. polyhexamethyiene adipate. 
polytrimethytene sebacate, polytetramethylene sebacate, polyhexamethyiene sebacate, polyethylethyi^ne succinate, 
poly- 1.2-dimethyl ethylene sucdnate. polyethylethylene adipate, polymethylethylene sebacate, poly-1-methyltrimethy!- 
ene succinate, poly-2,2-dimethyltrimethylene succinate, poly-1-methyltrimethylene adipate. poly-2,2-dimethyltrimethyl- 

5 ene adipate. poly-1-methyttrimethylene sebacate, poly-2.2-dimethyltrimethylene sebacate. and a copolymer of e- 
caprolactone. adipic acid and hexamethylenediol. 

Among the thermoplastic aliphatic polyesters, polycaprolactone, polycaprolactone diol. polycaprolactone triol. poly- 
butylene succinate and polylactic acid are preferable, because of their excellent decomposability and easy industrial 
production. Polycaprolactone and polylactic acid are especially preferable, because of their decomposability. 

10 A polymer mixture of the thermoplastic aromatic polyester and the thermoplastic aliphatic polyester can be decom- 
posed into a monomer unit by a decomposing solution containing a base and a hydrophilic solvent described later. 

In the polymer mixture, the content of the thermoplastic aromatic polyester is larger than that of the thermoplastic 
aliphatic polyester. In the case where the content of the thermoplastic aromatic polyester is smaller than that of the ther- 
moplastic aliphatic polyester, it is likely that the mechanical strength of the obtained structure material is insufficient. 

15 Furthermore, since the obtained structure material is easily hydrotyzed. it is likely to be difficult to use at a high humidity. 
More specifically, the content of thermoplastic aliphatic polyester in the polymer mixture is preferably 3 to 40 parts by 
weight, more preferably 1 0 to 30 parts by weight, and most preferably 1 0 to 25 parts by weight on the basis of 1 00 parts 
by weight of the mixture. In the case where the content of the thermoplastic aliphatic polyester is below 3 parts by 
weight, it is likely that the decomposability of the obtained structure material (e.g.. a decomposing rate and the degree 

20 of decomposition into a monomer unit) is insufficient 

In the polymer mixture contained in the structure material of the present invention, particularly preferred examples 
of the combination of the thermoplastic aromatic polyester and the thermoplastic aliphatic polyester are as follows: pol- 
yethylene terephthalate and polycaprolactone (weight ratio 85 : 15); polyethylene terephthalate and polylactic acid 
(weight ratio 80 : 20); polyethylene terephthalate and polybutylene succinate (weight ratio 85 : 1 5); polybutylene tereph- 

25 thalate and polylactic acid (weight ratio 80 : 20); and polybutylene terephthalate and polybutylene succinate (weight 
ratio 85 : 15). 

The structure material of the present invention contains the above-mentioned polymer mixture in an amount of pref- 
erably 20 parts by weight or more, preferably 30 parts by weight or more, and more preferably 40 parts by weight or 
more on the basis of 1 00 parts by weight of the structure material. In the case where the content of the polymer mixture 
30 is below 20 parts by weight, it is difficult for a decomposing solution to permeate into the structure materieil. As a result, 
it is likely that the decomposition and the reduction in volume of the structure material takes too much time. 

The structure material can optionally further contain a releasing agent, wax, a coloring agent, a thickener, a filler or 
the like. 

Examples of the releasing agent include stearic acid, zinc stearate. calcium stearate or the like. 
35 Exanrrples of the wax include Hoechst wax. carnauba wax. paraffin or the like. 

Examples of the coloring agent include titanium white, chromium oxide, carbon black or the like. 

Examples of the thickener include beryllium oxide, magnesium oxide, magnesium hydroxide, calcium oxide, cal- 
cium hydroxide, zinc oxide, benzoic acid, phthafic anhydride, tetrahydrophthafic anhydride, maleic anhydride or the like. 

Examples of the filler include an inorganic filler, for example, carbonate such as calcium carbonate and magnesium 
40 cart)onate. sulfate or sulfite such as calcium sulfate, barium sulfate and calcium sulfite, silicate such as clay. mica, glass 
balloon, montmorillonite. silicic acid, kaolin, talc, oxides such as silica, diatomaceous earth, iron oxide, pumice balloon, 
titanium oxide and alumina, hydroxides such as aluminum hydroxide and magnesium hydroxide, graphite, glass fibers, 
carbon fibers and asbestos fibers; and an organic filler, for example, wood powder, grain fibers such as chaffs, cotton, 
paper stripes, nylon fibers, polyethylene fibers, lumber, pulp, cellulose or the like. 
45 In the case where a lightweight molded product requiring operabtlity is desired, polyethylene fibers are preferably 
used. The structure material comprising polyethylene fibers as a filler has exceptional specific strength and specific 
elastic modulus in view of light weight 

The filler is added in a range of. preferably more than 0 to 80 parts by weight, more preferably 20 to 70 parts. by 
weight, and most preferably 30 to 60 parts by weight, on the basis of 100 parts by weight of the structure material. By 
50 adding the filler in such a range, the mechanical strength of the structure material is improved. Furthermore, since the 
thermoplastic aliphatic polyester is sufficiently dispersed in the structure materied, permeability of the decomposing 
solution is improved and the structure material having an excellent decomposability can be obtained. 

Furthermore, the structure material of the present invention can comprise a thermoplastic resin other than the 
aforementioned polyesters (i.e.. the thermoplastic aromatic polyesters and the thermoplastic aliphatic polyesters). 
55 Examples of such a thermoplastic resin include polyethylene, polypropylene, polystyrene, polyvinyl acetate, polymeth- 
ylmethacrylate. poly(ethyIene vinyl alcohol), an acrylic copolymer, a methacrylic copolymer, a styrene-butadiene block 
copolymer, acrylonitrile-butadiene-styrene copolymer. The content and the type of these thermoplastic resins can be 
suitably changed depending on a desired characteristic of the structure material. 

The structure material can be formed by injection molding, transfer molding, compression nmslding, inflation, cast- 



7 

BNSDOCIO: <EP ^079027BA1_L> 



EP 0 790 278 A1 



ing or the like. 

Known conditions can be applied to the molding conditions. For example, in the case of the injection molding, the 
conditions of a cylinder temperature of 250*>C. a mold temperature of 100**C, and an injection pressure of 700 kg/cm^ 
are preferable. 

s As described below, the structure material of the present invention can be formed into a variety of molded products. 

Furthermore, since the structure material itself has excellent decomposability. the structure material of the present 
invention can be used for fiber reinforced plastic (FRP). sheet molding conpound (SMC) or the like for the purpose of 
volume reduction and collecting a filler (ag., glass fbers and inorganic particles), in addition to specific molded prod- 
ucts. 

10 

B. Molded product 

The molded product of the present invention can be formed by using the structure material of the present invention. 
Specific examples of the molded product include a molded article (e.g., a molded motor, a molded stator, a molded 

15 transformer): a general electric parts (e.g.. a deflecting yoke of a TV. a reflecting plate of a lamp, a connector, a housing 
of a relay and switches): an automobile molded product (e.g.. a bumper, a clutch box. an instrument panel): a recording 
medium (e.g., a magnetic tape, a magnetic disc, an opto-magnetic disc, a phase change type optical disc); and a gen- 
eral resin molded product (e.g.. a plastic container, a cartridge of a magnetic tape). Preferably, the molded product of 
the present invention is a molded product containing a metal which is a valuable substance. Specific examples of the 

20 metals contained in the molded product include copper, iron, aluminum, a cobalt-phosphorus alloy, a cot)alt-nickel alloy, 
chromium dioxide, cobalt modified iron oxide and nickel. 

Hereinafter, preferred examples of the molded product of the present invention will be described. However, the 
molded product of the present invention is not limited to any of the examples below. 

Preferred embodiments will be descrit>ed with reference to the accompanying drawings by taking a molded motor 

25 as an example of the molded product of the present invention. 

A preferred embodiment of a molded motor will be described with reference to Figure 1 . Figure 1 is a cross sec- 
tional view showing an embodiment of a molded motor of an exemplary molded product of the present invention. The 
molded motor includes a motor section 101 and a mokjed stator 1. The molded stator 1 includes an iron core 4. a wire 
3 winding round the iron core 4. and a molded section 2 formed of a structure material integrally molded with the iron 

30 core 4 and the wire 3. The outermost portion of the molded section 2 defines the outermost portion of the molded stator 
1. The motor section 101 is provided at an opening of the molded section 2, and includes at least a rotating shaft 102 
and a rotator 103 attached to tiie rotating shaft 102. The motor section 101 is supported by a bracket 104. The rotator 
103 is axially supported by a bearing 105 provided in an upper wall of the opening and a bearing 106 provided in the 
bracket Although it is not shown, the end portion of the wire 3 extends to a portion above the shaft of the molded stator, 

35 and is connected to a lead wire there. Thus a signal can be input through tiie lead wire. The molded stator 1 may be 
further provided with a flange section 5 having a plurality of provision bores 6. 

The aforementioned structure materials can be used for the molding compound constituting tiie molded section 2. 
The maximum thickness of tiie molded section can be varied depending on the use, but is preferably 0.1 to 20 mm, 
more preferably 0.2 to 10 mm, and most preferably 0.2 to 5 mm in the present invention. 

40 Another preferred embodiment of a molded motor will be described with reference to Figure 2. Figure 2 is a cross 
sectional view of a primary part of a molded motor of this embodiment. Hereinafter, in the figures, like reference numer- 
als correspond to like components. More specifically, the number of units in reference numerals in Figures 2 and 3 is 
identical witii tiie number of corresponding components in Figure 1. and the number of tens represents the figure 
number. 

45 This embodiment shows the case where the molded section 22 includes an internal molded section 22a and an 
external molded section 22b. As shown in Figure 2. the molded stator 21 includes an iron core 24. an insulator 27 cov- 
ering at least a part of the iron core 24, a wire 23 winding round tiie iron core 24 and the insulator 27, and the molded 
section 22 made of a molding compound integrally molded witii the iron core 24, the insulator 27 and the wire 23. The 
molded section 22 includes the internal molded section 22a covering at least a part of the iron core 24 and the external 

so molded section 22b which is provided outside the internal molded section 22a and whose outermost portion defines tiie 
outermost portion of the molded stator 21. 

The maximum ttiickness of ttie external molded section can l^e varied depending on the use, but is preferably 0.1 
to 20 mm. more preferably 0.2 to 10 mm. and most preferably 0.2 to 5 mm in the present invention. 

The thickness of the internal molded section can also be varied depending on the use. as with the external molded 

55 section, but is preferably 0.5 to 10 mm, more preferably 1 to 7 mm, and most preferably 2 to 5 mm in tiie present inven- 
tion. 

The internal molded section 22a is formed of the aforementioned structure material. 

The external molded section 22b is formed of a tiiermosetting (or photocurable) molding compound containing a 
thermosetting resin. The thermosetting resin is not particulariy limited, as long as it is suitat)le for the Intended purpose. 
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10 



Typical examples thereof include an unsaturated polyester resin, a vinyl ester resin and a phenol resin. The case of an 
unsaturated resin will t>e only described herein. 

The unsaturated polyester can be obtained by a known condensation polymerization of unsaturated polybasic acid 
and saturated polybasic acid and glycol. Examples of the unsaturated polybasic acid include maleic anhydride, fumaric 
acid, itaconic acid and citraconic acid. Exanples of the saturated polybasic acid include phthalic anhydride, isophthallc 
acid, terephthalic add. adipic acid, sebacic acid, tetrahydrophthalic anhydride, methyltetrahydrophthalic anhydride, 
endomethylene tetrahydrophthalic anhydride, chlorendic acid and tetrabromophthalic anhydride. Examples of the glycol 
include ethylene glycol, propylene glycol, diethylene glycol, dipropylene glycol, neopentyl glycol, 1.3-butanediol, 1,6- 
hexanediol. bisphenol A hydride, a bisphenot A propylene oxide and dibromoneopentyl glycol. 

Examples of the preferred unsaturated polyester include a copolymer of isophthalic acid and fumaric acid and neo- 
pentyl glycol represented by Formula (XI), a copolymer of phthalic anhydride and fumaric anhydride and propylene gly- 
col represented by Formula {XI I) and a copolymer of isophthalic acid and maleic anhydride and propylene glycol 
represented by Formula (XIII). 
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Preferably, the molding compound forming the external molded section can suitably contain a curing agent, an 
addition-polymerizable monomer and a low shrink agent or the like other than the aforementioned additives which can 
be added to the structure material. 

Examples of the curing agent include benzoyl peroxide, t-butylperbenzoate. t-butylperoxybenzoate, t-butylperoxy- 
laurate, t-butylperoxy-2-ethylhexanoate. t-butylperoxyoctoate. or the like. 

Examples of the addition-polymerizable monomer include styrene, vinyl toluene, a-methylstyrene, methyl methacr- 
yiate, vinyl acetate, diallylphthalate. diallylisophthalate. diallyltetrabromophthalate. phenoxyethyl acrylate. 2-hydroxye- 
thyl acrylate. 1.6-hexanediol diacrylate or the like. 

Exanrples of the low shrink agent include a thermoplastic resin such as polyethylene, polypropylene, polystyrene. 
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polyvinyl acetate, polymethyl methacrylate, poly(ethylene vinyl alcohol), an acrylic copolymer, a methacryltc copolymer, 
a styrene-butadiene block copolymer, and an acrylonrtrile-butadiene-styrene copolymer. 

A thermoplastic resin such as a thermoplastic aliphatic polyester, a thermoplastic aromatic polyester and polyeth- 
ylene can be used for the insulator 27. Since the insulator 27 requires a shape preservation effect of the wire 3 during 
molding, it is preferable to use a material having a softening point or a melting point above the temperature at the time 
of molding, e.g.. about 100*0 or more, so that the insulator is not softened during molding. Furthermore, the molding 
temperature of the internal molded section is preferably equal to or lower than the temperature at which the insulator 
27 is deformed. It is especially preferable to use a polymer mixture of a thermoplastic aliphatic polyester and a thermo- 
plastic aromatic polyester or a thermoplastic aliphatic polyester for the insulator 27. because it is possible to separate 
the wire 23 and the iron core 24 during decomposition. In the case where a polymer mixture of a thermoplastic alipfiatic 
polyester and a thermoplastic aromatic polyester is used, by using a thermoplastic aliphatic polyester having a melting 
point exceeding 100*'C, the melting point of the entire mixture exceeds lOO^'C. Therefore, it is possible to select a ther- 
moplastic aromatic polyester in a wide range. An example of the aliphatic polyester having a melting point exceeding 
lOO'^C is a copolymer resin represented by Formula (X). 



Alternatively, the external molded section 22b is formed of a thermoplastic molding compound containing only a 
thermoplastic aromatic polyester as a binder. 

The molded motor of this embodiment having the above-mentioned configuration has advantages over the molded 
motor shown in Figure 1 because of its environmental stability For example, such a molded motor is stable in a high 
temperature and high humidity condition where aliphatic polyester is readily decomposed, and thus is usable in such a 
condition. Furthermore, such a molded motor has exceptional mechanical strength. 

In decomposing the molded motor of this errtbodiment having such a configuration, before immersing the molded 
motor in a decomposing solution, the internal molded section is preferably exposed so as to be in contact with the 
decomposing solution. This is because the extemal molded section is not easily decomposed by the decomposing solu- 
tion. The exposure of the internal molded section can be performed by scratching with a saw, a chisel or the like, or by 
opening witii a drill. After immersing the molded motor in the decomposing solution, the internal molded section is 
decomposed so as to form a hollow portion in the inside of the molded section. Therefore, metals can be easily sepa- 
rated and collected. 

Still another preferred en^xxdiment of a molded motor of an exemplary molded product of the present invention will 
be described with reference to Rgure 3. Rgure 3 is a cross sectional view showing a primary part of a molded motor of 
this embodiment 

This embodiment shows the case where a part of an insulator 37 is exposed flush with the surface of an external 
molded section 32b. As shown in Figure 3. a molded stator 31 includes an iron core 34. an insulator 37 covering at least 
a part of the iron core 34. a wire 33 winding around the iron core 34 and the insulator 37. and the molded section 32 
made of a molding compound integrally molded with the iron core 34. the insulator 37 and the wire 33. The molded sec- 
tion 32 includes the internal molded section 32a covering at least a part of the iron core 34 and the external molded 
section 32b which is provided outside the internal molded section 32a and whose outermost portion defines the outer- 
most portion of the molded stator 31 . A part of the insulator 37 penetrates the external molded section 32b so as to be 
exposed flush with the surtoce of the external section 32b. 

In the molded stator of this embodiment having such a configuration, since the insulator 37 has an exposed portion 
37a, the decomposing solution is directiy in contact with the exposed portion 37a. Thus, the exposed portion 37a is first 
decomposed and then decomposition sequentially proceeds to the inside of the insulator and the molded section 32 
with ease. Thus, since a hollow is formed in the inside of the molded section, tiie molded section 32 is easily removed 
by an external mechanical impact, tiius making it remarkably easy to separate the wire 33 and the iron core 34. 

The preferred embodiments of a molded motor of an exemplary molded product of the present invention can be 
suitably combined. For example, the configuration of the insulator shown in Figure 3 can be applied to the molded stator 
constituted by the molded section having the internal section and the external section shown in Rgure 2, and can be 
applied to the molded stator constituted by the single molded section shown in Figure 1 . 

The molded motor of an exemplary molded product of the present invention can be applied to a brushless direct 
current motor, an alternate current motor, a linear motor or the like. 
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The molded prcxiuct of the present invention can be applied to an insulator of a general motor (i.e., non-molded 
motor). In the case where the molded product of the present invention is used for the insulator of the motor, merely by 
immersing the motor in a decomposing solution described later, the insulator can be decomposed so as to be removed. 
For this reason, it is easy to separate and collect metals constituting the motor, and recycle of the metals is facilitated. 

5 Since the insulator of the motor is generally formed thin, it is quite easily decomposed by the decomposing solution. 
The application to such an insulator further has the following advantages: Defectives which ^iled a conductivity test 
before being molded in the production of the molded motor were disposed as industrial waste in a state before being 
molded. This is because the removal of the insulator is difficult. By applying the molded product of the present invention 
to the insulator, it is possbie to remove the insulator simply by immersing the detectives in the decomposing solution. 

w As a result an effective recycle of the metals becomes possible. 

Furthermore, the molded product of the present invention can be applied to the insulator of the conventional 
molded motor In the case where the molded product of the present invention is used for the insulator of the conven- 
tional molded motor, an ordinary crushing treatment should be performed to remove the molded section. However, a 
metal stripe after being crushed and selected is immersed in the decomposing solution so that the insulator which 

IS adheres to the metal stripe can be completely removed. Therefore a significantly better metal stripe can be collected 
than a conventional one. 

Next, a recording medium which is another example of the molded product of the present invention will be 
described. Herein, a nriagnetic tape will be described as an example of the recording medium. 

Figure 4 is a schematic partial cross sectional view of a magnetic tape. The magnetic tape 40 includes a substrate 
20 41 and a recording layer 42 formed on the substrate. 

The substrate 41 can be formed using the aforementioned structure material of the present invention. In the case 
where the structure material of the present invention is used for the substrate of the magnetic tape, a corrtent of a ther- 
moplastic aromatic polyester in a polymer mixture of the thermoplastic aromatic polyester and a thermoplastic aliphatic 
polyester is preferably 30 parts by weight or less on the basis of 100 parts by weight of the mixture. This is because a 
25 substrate having a particularly excellent tensile strength can be obtained. 

Any of known sheet forming methods can be employed as a method for forming the substrate, and not particularly 
limited. By forming the aforementioned structure material into a film having a desired thickness, the substrate 41 can 
be obtained. Furthermore, after forming the recording medium 42 described later on the substrate 41 , the resultant sub- 
strate is cut in a desired width so as to obtain the magnetic tape 40. The thickness of the substrate can be varied 
30 depending on the use, but preferably 4 to 1 0 ^m. 

The recording layer 42 is formed by a known method using a known magnetic recording material. Examples of the 
magnetic recording material include iron oxide, chromium oxide, cobalt modified iron oxide, Ba ferrite and a cobalt- 
nickel alloy. Exanrples of the method for forming the recording layer include a method in which a solution containing 
magnetic recording material powder and a binder is applied to a substrate and then dried; and a method such as evap- 
35 oration and sputtering in which the recording layer is directly formed on the substrate. 

Examples of the binder contained in the solution in the case where the solution is applied include a vinyl chloride- 
vinyl acetate copolymer, a vinyl chloride-acrylonitrile copolymer, nitrocellulose, thermoplastic aromatic polyester, ther- 
moplastic aliphatic polyester, polyurethane. polyamide or the like. They can be used singularly or in combination 
thereof. A binder containing a polymer mixture of thermoplastic aromatic polyester and thermoplastic aliphatic polyes- 
40 ter. or thermoplastic aliphatic polyester is preferable because it makes it easy to collect magnetic recording material 
powder during decomposition. Examples of a solvent contained in the solution include methylethyl ketone, cyclohex- 
anone, butyl acetate and toluene. They can be used singularly or in combination thereof. Furthermore, if necessary, the 
solution can contain a sur^ctant: a dispersant such as a silane coupling agent a lubricant such as aliphatic amide, flu- 
idized paraffin; an antistatic agent such as cartson black; and an abrasive such as aluminum and silicon carbonate. 
45 Furthermore, if necessary, the magnetic tape 40 can include an undercoat layer between the substrate 41 and the 
recording layer 42. a backcoat layer on the substrate surface in the opposite side of the recording layer, a topcoat layer 
on the surface of the recording layer or the like. .t: 

Furthermore, in the case where the molded product is a magnetic tape (e.g., a music tape or a video tape)", it is 
preferable that a housing such as a cartridge protecting the tape is formed of the structure material of the present inven- 
50 tion. Since the housing is decomposed by the decomposing solution, it is not necessary to separate the housing.: As a 
result the collection of the magnetic recording material is further facilitated. ^ 

C. Decomoosino solution 

55 The polymer mixture contained in the structure material of the present invention can be decomposed into a mono- 
mer unit by a decomposing solution comprising a l^ase and a hydrophilic solvent. Thus, the decomposition and the 
reduction in volume of the structure material of the present invention can be achieved. As a result, the reduction in vol- 
ume of the molded product of the present irrvention and the separation and collection of metals contained in the molded 
product can be achieved. 
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The base contained in the decomposing solution is dissociated in water (i.e.. by contacting water) so as to generate 
a hydroxy! group. Examples of such a base include a metal hydroxide such as a sodium hydroxide and a potassium 
hydroxide; a metal oxide such as a sodium oxide and a calcium oxide; a metal alkoxide such as sodium ethoxide and 
potassium t-butoxide. They can be used singularly or in combination of two or more. Sodium hydroxide is preferable in 
s view of cost 

The base can be contained in the decomposing solution in the range of, preferably 0.1 to 50% by weight, more pref- 
erably 1 to 30% by weight, and most preferably 2 to 20% by weight In the case where the content is below 1% by 
weight, a catalyst effect during decomposition is low. When the content exceeds 50% by weight it is difficult to prepare 
the decomposing solution. Furthermore, since the viscosity of the decomposing solution becomes excessively high, 

10 permeability into the structure material deteriorates, and thus decomposability deteriorates. 

The hydrophilic solvent contained in the decomposing solution includes water and an organic solvent having a sat- 
isfactory hydrophilidty with water. Exanrples of the hydrophilic solvent include water; lower alcohol such as methanol, 
ethanol and isopropyl alcohol; glycol such as ethylene glycol, propylene glycol, diethylene glycol; ketone such as ace- 
tone and methylethyl ketone; ether such as dioxane and tetrahydrof uran. They can be used singularly or in combination 

f 5 of two or more. Lower alcohol and a mixed solvent of lower alcohol and water are preferable because they have excel- 
lent decomposability at room temperature. Particularly preferred examples of lower alcohol include methanol and eth- 
anol. 

In the case where the mixed solvent of lower alcohol and water is used as a hydrophilic solvent of the decomposing 
solution, water is contained in the mixing solvent in a range of. preferably 1 to 60% by weight and more preferably 3 to 

?o 50% by weight When the content of water is not within such a range, a particularly excellent effect by mixing lower alco- 
hol and water cannot sufficiently be obtained. Furthernnore, in order to maintain the particularly excellent effect by mix- 
ing lower alcohol and water, it is preferable that the content of water in the decomposing solution is constantly within the 
above-mentioned range during deconposition. in other words, in the case where the decomposition takes a long time, 
or the decomposing solution is reused, it is preferable to add water in a suitable amount Specific examples of the mixed 

?5 solvent of lower alcohol and water are as follows: water and methanol (weight ratio 50 : 50); water and ethanol (weight 
ratio 50 : 50); and water and ethanol (weight ratio 95 : 5). 

The decomposing solution can optionally contain an additive such as a surfactant an anti-volatilizing agent and a 
preservative. By comprising such an additive, it is possible to suitably adjust the characteristics (e.g.. surface tension, 
volatilizability and prevervability) of the decomposing solution. The content of tiie additive can be varied depending on 

10 the type off the additive and a desired characteristic of the decomposing sotutbn. Preferably, the additive can be con- 
tained in the decomposing solution in an amount of 3% by weight or less. 

D. A decomposing method for the structure material a nd the molded product of the present invention 

?5 A decomposing method for the structure material of the present invention includes the step of immersing the afore- 
mentioned structure material in the decomposing solution at a temperature lower than tiie boiling point of the decom- 
posing solution. 

A decomposing method for the molded product of the present invention includes the steps of immersing the molded 
product obtained by molding the structure material togetiier with tiie metal in ttie decomposing solution at a tempera- 

w ture lower than the boiling point of the decomposing solution, and decomposing at least a part of tiie structure material 
forming the molded product, and then separating and collecting the metals. 

The immersion time can be varied depending on tiie temperature. For example, in the case of the immersion in the 
decomposing solution at 60^C. the period of time required for the decomposition treatment can be shortened up to 
about 1/6 of tiie period of tiie time in the case of the immersion at room temperature However, in order to prevent the 

ts hydrophilic solvent contained in the decomposing solution from volatilizing, it is desired that the temperature of the 
decomposing solution be below the boiling point of the hydrophilic solvent. 

In ttie case where the molded product is subjected to the decomposition treatment the separation and the collec- 
tion of the metals is preferably performed in a state where tiie structure material remains moist. When the structure 
material is dry. the mechanical strengtii of tiie structure material becomes large, thus making it difficult to separate and 

>o collect the metals. Furthermore, tiie collection of tiie metals is preferably performed after the base contained in the 
decomposing solution is removed by washing. This is to ensure safety to ttie person involved. The washing is preferably 
performed using water and/or a hydrophilic solvent 

E. Function 

The structure material of the present invention comprises a polymer mixture of a thermoplastic aromatic polyester 
and a thermoplastic aliphatic polyester, and tiie content of the ttiermoplastic aromatic polyester in tiie polymer mixture 
is larger than the content of the thermoplastic aliphatic polyester. For this reason, the structure material of the present 
invention has a structure where the tiiermoplastic aliphatic polyester in ttie form of particles are dispersed in the ther- 
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moplastic aromatic polyester. Analyzing the dispersing structure, the particles of the thermoplastic aliphatic polyester 
has a particle diameter on the order of several 10 urn or less, and particles having a particle diameter on the order of 
100 ^m do not substantially exist. In other words, the structure material of the present invention has a very fine-dis- 
persed structure. Therefore, in the structure material of the present invention, an ester bond portion of the thermoplastic 

5 aromatic polyester and an ester bond portion of the thermoplastic aliphatic polyester can exist very closely. In addition, 
the portion where these ester bond portions exist closely can exist uniformly over the entire structure material. 

On the other hand, the ester bond portion of the thermoplastic aliphatic polyester can be easily decomposed by the 
decomposing solution containing a base and a hydrophilic solvent. In other words, the decomposing solution perme- 
ates the structure material toward the ester bond portion of the thermoplastic aliphatic polyester. When the decompos- 

^0 ing solution permeates the structure material and contacts the ester bond portion of the thermoplastic aliphatic 
polyester, the solution can also contact the ester kx)nd portion of the aromatic polyester existing close to the ester bond 
portion of the aliphatic polyester. More specifically, by dispersing the aliphatic polyester in the aromatic polyester, the 
decomposing solution, which does not permeate inside in the case of the aromatic polyester alone, permeates and con- 
tacts tiie ester bond portion of the aromatic polyester. As a result, the aromatic polyester which is not decomposed 

15 when it is used alone is decomposed by the deconposing solution. Therefore, the structure material of the present 
invention can be decomposed easily by the decomposing solution while maintaining the mechanical strength and the 
heat resistance of the aromatic polyester. 

Furtiiermore. generally, since the melting point of the thermoplastic aliphatic polyester is lower than that of the ther- 
moplastic aromatic polyester, the shrinkage of the structure material by natural cooling after being molded can be pre- 

20 vented. In other words, the thermoplastic aliphatic polyester can function as a low shrink agent. For this reason, since 
the shrinkage of the structure material of the present invention after being molded is small, the shape and size of the 
molded product can be controlled precisely. Thus, the structure material of the present invention has excellent molda- 
bility 

As described above, the structure material of the present invention can be decomposed easily by tiie decomposing 
25 solution containing a base and a hydrophilic solvent. The decomposition is promoted by heating, but the heating tem- 
perature is at most below tiie txMling point of the hydrophilic solvent. In other words, the structure material of the present 
invention requires a significantly small quantity of heat for decomposition, compared with the conventional structure 
material requiring burning. Therefore, the change in the characteristics of valuable substances such as metals con- 
tained In the structure material is signif icantiy small, the structure material of the present invention is very useful in view 
30 of recycling the valuable substances. Furthermore, The structure material of the present invention which does not 
require burning is very useful in view of the environment issues and the energy issues. 

The molded product of tine present invention which is molded using the aforementioned structure material can be 
decomposed easily by the decomposing solution containing a base and a hydrophilic solvent according to the above- 
described mechanism. Such advantages of the molded product of the present invention are provided in the case of the 
35 molded product containing metals. More specifically, the molded product of the present invention does not require burn- 
ing or a crushing treatment unlike the conventional one. Therefore, since valuable metals are separated easily and col- 
lected, the molded product of the present invention is very useful with respect to recycling. Furthermore, by the 
decomposition of the structure material, the volume of the mokied product can be reduced significantiy. Thus, tiie 
molded product of the present invention is excellent in view of the reduction in volume of waste. 

40 

Examples 
(Example 1) 

45 Eighty parts by weight of polyethylene terephthalate (hereinafter, referred to as PET) represented by Formula (I) 
(DIANITE manufactured by Mitsubishi Rayon Co., Ltd.). which is a thermoplastic aromatic polyester, was melted by a 
kneader heated to aso^'C. Then. 20 parts by weight of polycaprolactone represented by Formula (V) (having a nrolecu- 
lar weight of 40,000; PLACCELL manufacture by Daicel Chemical Industries. Ltd.), which is a thermoplastic aliphatic 
polyester, was mixed thereto, and tfie mixture was kneaded for about 15 minutes to obtain a structure material. 

50 
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20 The obtained structure material was formed into a plate about 1mm thick at about 250**C. The obtained plate-like 
molded product was cut into rectangular parallelepipeds having a size of 10 mm x 20 mm x 1 mm to obtain a sample 
for decomposition tests. 

On the other hand. 1 6 parts by weight of sodium hydroxide was dissolved in 1 00 parts by weight of water to prepare 
a decomposing solution. Then, 30 cc of the decomposing solution and the sample obtained above were placed in an 
25 air-tight stainless container, and the content was stirred at SO^'C for 1 10 hours. After the completion of the stirring, a 
reduction of the weight of the sample was measured to evafuate decomposability. The results of the decomposition test 
are shown in Table 1, together with the results of Examples 2 to 4 and Comparative Example 1 described later. 



Table 1 





Weight reduction of sam- 
ple (%) 


Example 1 


40.2 


Example 2 


38.6 


Example 3 


21.0 


Example 4 


17.7 


Comparative Example 1 


3.0 



As is apparent from Tat^e 1 . the reduction in the weight of the sample was about 40%. which was about twice the 
added amount of the thermoplastic aliphatic polyester. In other words, it was found out that at least atx)ut 20% of the 

45 thermoplastic aromatic polyester was decomposed. Therefore, it was determined that, by mixing the thermoplastic 
aliphatic polyester, the decomposition of the thermoplastic aromatic polyester is promoted significantly. Furthermore, 
the sample after the completion of the decomposition test had partially cracked, which makes it apparent that the sep- 
aration of metals is easy in the case where the molded product contains the metals. 

Furthermore, the decomposing solution after the completion of the decomposition test was neutralized with hydro- 

50 chloric acid, and a precipitate generated in this case was examined by infrared spectroscopy. As a result, isophthaiic 
acid and ethylene glycol were detected, and this indicates that the thermoplastic aromatic polyester is decomposed into 
a monomer unit. In other words, the structure material of the present invention is useful to collect and reuse isophthaiic 
acid and ethylene glycol. 

55 (Example 2) 

A structure material was obtained in the same manner as in Example 1 , except that 20 parts by weight of polylactic 
acid (LACTY manufactured by Shimadzu Corporation) represented by Formula (VI) was used instead of 20 parts by 
weight of polycaprolactone. Sut>sequently, the same procedure as in Example 1 was performed to prepare a sample for 



14 



XXJID: <eP P790278A1 J_> 



EP0 790 278 A1 



a decomposition test and the sample was subjected to the decomposition test in the same manner as in Example 1 . 
The results are shown in Table 1 . As a result, it was found that the decomposition of the thermoplastic aromatic polyes- 
ter is promoted significantly as in Example 1 . The sample after the completion of the decomposition test had partially 
cracked as in Example 1 . Furthermore, as a result of infrared spectroscopy which was performed in the same manner 
5 as in Example 1 , isophthalic acid and ethylene glycol were detected, and this Indicates that the th^moplastic aromatic 
polyester was decomposed Into a monomer unit. 
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(Example 3) 

20 

PET and polycaprolactone were moltened and kneaded in the same manner as in Example 1 . Then. 1 00 parts by 
weight of heavy calcium carbonate having an average diameter of 20 ^m (manufactured by Maruo Calcium Co.. Ltd.) 
was added to the molten and kneaded product, and the resultant mixture was kneaded for about 10 minutes to obtain 
a structure material. SulDsequently, the same procedure as in Example 1 was performed to prepare a sample for a 
25 deconnposition test and the sample was subjected to the decomposition test in the same manner as in Example 1 . The 
results are shown in Table 1 . 

As Is apparent from Table 1 . the reduction in the weight of the sample was about half of that in Examples 1 and 2. 
This is because calcium carbonate was not decomposed. The strength of the sample after the completion of the test 
deteriorated so significantly that the surface was detached easily with bare hands. Thus, it is apparent that in the case 
30 where the molded product contains metals, the separation of the metals is easy, even if a filler is added in order to 
improve the mechanical strength. 

Furthermore, as a result of infrared spectroscopy which was performed in the same manner as in Example 1 . iso- 
phthalic acid and ethylene glycol were detected, and this indicates that the thermoplastic aromatic polyester is decom- 
posed into a monomer unit 

35 

(Example 4) 

PET and polycaprolactone were kneaded in the same manner as in Example 1 . Then, 100 parts by weight of heavy 
calcium carbonate having an average diameter of 20 ixm (manufactured by Maruo Calcium Co., Ltd.) and 30 parts by 
40 weight of glass fibers having a length of 20 mm were sequentially added to the molten and kneaded product, and the 
resultant mixture was kneaded for at^out 15 minutes to otstain a structure material. Subsequently, the same procedure 
as in Example 1 was performed to prepare a sample for a decomposition test and the sample was subjected to the 
decomposition test in the same manner as in Example 1 . The results are shown in Table 1 . 

As is apparent from Table 1. the reduction in the weight of the sample was about the same extent as that in Exam- 
45 pie 3. The strength of the SEunple after the completion of the test deteriorated so significantly that the surface was 
detached easily with bare hands, as in Example 3. Thus, it is apparent that in the case where the molded product con- 
tains metals, the separation of the metals is easy, even if a filler is added in order to improve mechanical strength.^^: 

Furthermore, as a result of infrared spectroscopy which was performed in the same manner as in Example 1 , large 
amounts of isophthalic add and ethylene glycol were detected, and this indicates that the thermoplastic aromatic poly- 
50 ester was decomposed into a monomer unit 

(Comparative Example 1) 

A structure material was obtained in the same manner as in Exanple 1 . except that only PET was used. Subse- 
55 quently, the same procedure as in Example 1 was performed to prepare a sample for a decomposition test and the sam- 
ple was subjected to the decomposition test in the same manner as in Example 1 . The results are shown in Table 1 . 

As is apparent from Table 1 , the weigtit of the sample was reduced by only 3% by weight. Furthermore, as a result 
of infrared spectroscopy which was performed in the same manner as in Example 1 . only small amounts of isophthalic 
acid and ethylene glycol were detected, f n other words, it was found that the structure material of Comparative Example 
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1 was only decomposed in a minute amount, and was not decomposed to such an extent that it structural!/ collapsed. 
(Example 5) 

The decomposabifity of the structure material was evaluated in the same manner as in Exanrple 1 , except that the 
decomposition test was performed at lOO^C. As a result, the weight of the sample for the decomposition test was 
reduced to the same extent as In Example 1 (i.e.. about 40% by weight) in as short as about 30 hours. This indicates 
that by heating the decomposing solution, the decomposition rate becomes significantly high. 

(Example 6) 

The same structure material as used in Example 3 was used to form a plate-like molded product having a size of 
20 mm X 40 mm x 7 mm, and this molded product was used as a sample for a decomposition test The sample was 
immersed in the same decomposing solution as in Example 1 to a thickness of 1 mm in its thickness direction. The 
decomposabifity was evaluated by the level of softness of the sample after 100 hours and after 500 hours. The level of 
the softness was evaluated by the thickness of the softened portion from the surface of the sample in the immersed 
side. 

As a result, the sample was softened to a thickness of about 3 mm from the surface of the sample in the immersed 
side after 100 hours, and substantially the entire sample (about 7 mm from the surface of the sample in the immersed 
side) was softened after 500 hours. 

(Example 7) 

A sanrple for a decomposition test was prepared in the same manner as in Example 6. except that 200 parts by 
weight of heavy calcium carbonate was used, and the decomposability thereof was evaluated. 

As a result, the sample was softened to a thickness of about 3 mm from the surface of the sample in the immersed 
side after 100 hours, and substantially the entire sample (about 7 mm from the surface of the sample in the immersed 
side) was softened after 500 hours. 

(Example 8) 

A sample for a decomposition test was prepared in the same manner as in Example 6, except that 400 parts by 
weight off heavy calcium cartxyiate was used, and the decomposability thereof was evaluated. 

As a result, the sample was softened to a thickness of about 2 mm from the surface of the sample in the immersed 
side after 100 hours, and sufc>stantially the entire sample (about 7 mm from the surface of the sample in the immersed 
side) was softened after 500 hours. 

(Comparative Example 2) 

A sample for a decomposition test was prepared in the same manner as in Example 6. except that 500 parts by 
weight of heavy calcium carbonate was used, and the decomposability thereof was evaluated. 

As a result, the sample was softened only to a thickness of about 1 mm from the surface of the sample in the 
immersed side after 500 hours. 

(Example 9) 

A sample for a deconrposition test was prepared in the same manner as in Example 1 . On the other hand, as shown 
in Table 2, 30 parts by weight of ethanol and 1 .25 parts by weight of sodium hydroxide were mixed to prepare a decom- 
posing solution. The sample was immersed in the obtained decomposing solution at room temperature for 15 hours. A 
reduction in the weight of the sample after the immersion was measured to evaluate the decomposability. The results 
are shown in Table 3, together with the results of Example 10 and Comparative Example 3. which are described later. 



<EP ^0790278A1J_> 



16 



EP0 790 278 A1 



Table 2 





Sodium hydroxide 


Water 


Ethanol 


Examples 


1.25 


0 


30 


Example 1 0 


1.25 


6 


24 


Comparative Example 3 


0.00 


6 


24 


(Unit: Part by weight) 



Table 3 





Weight reduction 
of sample (%) 


Example 9 


35.2 


Example 10 


64.5 


Comp>arative Example 3 


0.0 



As is apparent from Table 3. the weight reduction of the sample was about 35% by weight, and it was found that the 
structure material of the present invention was satisfactorily decomposed by the decomposing solution. Furthermore, 
the volume of the sample was significantly reduced, and it was found tiiat the structure material of the present invention 
was useful in view of the reduction in volume of waste. 

30 

(Example 10) 

The decomposability of the structure material was evaluated in the same manner as In Example 9. except that the 
decomposing solution shown in Table 2 was used. The results are shown in Tcible 3. 
35 As is apparent from Table 3. the weight reduction of the sample was about 65% by weight, which is about twice the 
reduction in Example 9. This revealed that, by using a mixed solvent of a base and a hydrophilic solvent, the decompo- 
sition of the structure material was significantiy promoted. Furthermore, the volume of the sample was signifk:antiy 
reduced, and it was found that the structure material of the present irtvention was useful in view of the reduction in vol- 
ume of waste. 

40 

(Comparative Example 3) 

The decomposability of the structure material was evaluated in the same manner as in Example 9. except that the 
decomposing solution as shown in Table 2 was used and the sample was immersed at 80'*C. The results are shown in 
45 Table 3. 

As is apparent from Table 3. in spite of heating to 80**C. the sanrple (t.e.. the structure material) was not substan- 
tially decomposed. u 

(Example 11) 

50 

The deconposability was evaluated in the same manner as in Example 1 0. except that metiianol was used instead 
of etiianol. As a result, as in Example 1 0. the structure material was significantly decomposed. Furthermore, the volume 
of the structure material was significantiy reduced. 

55 (Example 12} 

A sample for a decomposition test was prepared in the same manner as in Example 3. SutDsequently, tiie same pro- 
cedure as in Exanple 9 was performed to evaluate tiie decomposability. As a result, as in Example 9, the structure 
material was significantly decomposed. FurtherrrK)re, the volume of tiie structure material was significantiy reduced. 
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(Example 13) 

The decomposabiiity was evaluated in the same manner as in Example 9. except that the sample was immersed 
at GO^'C. As a result, the weight of the sample was reduced by about 35% in 2 hours after immersion. This indicates that 
5 the decomposition of the structure material was significantly promoted by heating. 

(Example 14) 

The decomposabiiity was evaluated in the same manner as in Exanple 10. except that the sample was immersed 
10 at 60**C. As a result, the weight of the sample was reduced by about 65% in 2 hours after immersion. This indicates that 
the decomposition of the structure material was significantly promoted by heating, as in Example 13. 

(Comparative Example 4) 

15 A sample for a decomposition test was prepared in the same manner as in Comparative Example 1. The decom- 
posabiiity was evaluated in the same manner as in Example 9. except that the sample was immersed at 80''C. The 
results revealed that the weight of the sample was not substantially changed, and the structure material was not sub- 
stantially decomposed. 

20 (Comparative Example 5) 

A sample for a decomposition test was prepared in the same manner as in Comparative Example 1. The decom- 
posabiiity was evaluated in the same manner as in Example 10, except that the sample was immersed at 80*'C. The 
results revealed that the weight of the sample was not substantially changed, and the structure material was not sub- 
25 stantialiy decomposed. 

(Example 15) 

A structure material was obtained in the same manner as in Example 1. The structure material was integrally 
30 molded with an iron core wound by a wire which is an enamelled wire to produce a molded motor as shown in Figure 
1. The maximum thickness of the molded section was 5 mm. 

On the other hand. 24 parts by weight of ethanol, 6 parts by weight of water and 1.25 parts by weight of sodium 
hydroxide were mixed to prepare a decomposing solution. The molded motor produced in the above-mentioned meuiner 
was immersed In the decomposing solution at 60*C for 10 hours. As a result, the molded section (i.e. the structure 
35 material) was substantially decomposed, and the wire and the iron core were completely separated. 

(Example 16) 

A structure material was obtained in the same manner in Example 2. Subsequently, the same procedure as in 
40 Example 15 was performed to produce a molded motor and to immerse the molded motor in the decomposing solution. 
As a result, the molded section (i.e., the structure material) was substantially decomposed, and the wire and the iron 
core were completely separated. 

(Example 17) 

45 

A structure material was obtained in the same manner in Example 3. Subsequently, the same procedure as in 
Example 15 was performed to produce a molded motor and to immerse the molded motor in the decomposing solution. 
As a result, the molded section (i.e.. the structure material) slightly remained, but the molded section was easily 
removed simply by tapping the surface thereof with a hammer. Then, the wire and the iron core were completely sepa- 
50 rated. 

Furthermore, calcium cart>onate contained in the structure material was separated. This indicates that the structure 
material of the present invention is useful in view of the reuse of an inorganic filler. 

(Example 18) 

55 

A Structure material was obtained in the same manner in Example 4. Subsequently, the same procedure as in 
Example 15 was performed to produce a molded motor and to immerse the molded motor in the decomposing solution. 
As a result the molded section (I.e., the structure material) slightly remained, but the molded section was removed eas- 
ily simply by tapping the surface thereof with a hammer. Then, the wire and the iron core were completely separated. 
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Furthermore, calcium carbonate and glass fibers contained in the structure material were separated also. This Indi- 
cates that the structure material of the present invention is also useful in view of the reuse of an inorganic filler and the 
glass fibers. Especially, with respect to the glass fibers, since the glass fibers have not been subjected to a crushing 
treatment or heating at a high temperature, such glass fibers can be reused in an excellent state without no character- 
5 istic change or break. 



(Comparative Example 6) 



A structure material was obtained in the same manner in Comparative Example 1. Subsequently, the same proce- 
10 dure as in Example 15 was performed to produce a molded motor and to immerse the molded motor in the decompos- 
ing solution. The molded section (i.e.. the structure material) was not decomposed to a great extent, and when the 
surface of the molded section was tapped with a hammer, the surface was only slightly detached, but the wire and the 
iron core were not separated from the molded section. 



IS (Conparative Example 7) 



A molded motor was produced in the same manner as in Example 15, except that polycaprolactone alone was used 
as the structure material. However, in the molded motor, the mechanical strength of the molded section was extremely 
low, and it was impossible to put it into practical use as a molded motor. 

(Comparative Example 8) 



A molded motor was produced in the same manner as in Example 15, except that polylactic acid alone was used 
as the structure material. However, in the molded motor, as in Comparative Example 7. the mechanical strength of the 
25 molded section was extremely low, and it was impossible to put it into practical use as a molded motor. 



(Example 19} 



30 



35 



A structure material was otnained in the same manner as in Example 1. The structure material and an iron 'core 
wound by a wire via the structure material were subjected to pressure molding at about 250°C in such a manner that 
the structure was not deformed, so as to form an internal molded section. The maximum thickness of the internal 
molded section was about 2 mm. 

On tiie otiier hand, 70 parts by weight of unsaturated polyester resin (EPOLAC manufactured by Nippon Shokubai 
Co., Ltd.) containing unsaturated polyester represented by Formula (Xlll), 30 parts by weight of styrene, 1 part by 
weight of t-butylperoxybenzoate (PERBUTYL Z manufactured by Nippon Oil and Fats Co., Ltd.), 200 parts by weight of 
heavy calcium carbonate (Maruo Calcium Co., Ltd.) having an average diameter of 20 pm and 30 parts by weight of 
glass f bers having a length of 20 mm were mixed to prepare a molding compound for forming an external molded sec- 
tion. 



40 



45 



■ CH3 0 o 9 9 

■0-C-CH2-0-C-|J^-C-O-CH2-C-O-C-CH = CH-C-f- 



n 



(XIII) 



SO The iron core where the internal molded section was formed and the molding compound for forming an external 
molded section were integrally molded to form the external molded section. Thus, a molded motor as shown in Figure 
2 was produced. The maximum thickness of the external molded section was about 6 mm. 

After a part of the external molded section of tiie obtained molded motor was exposed by cutting the external 
molded section, the molded motor was immersed in a decomposing solution containing 24 parts by weight of ethanol, 

55 6 parts by weight of water and 1 .25 parts by weight of sodium hydroxide at room temperature for 48 hours. As a result, 
the internal molded section was almost deconrposed, and a hollow portion was formed between tiie external molded 
section and the iron core and the wire. Thus, the iron core and the wire was separated and collected easily. 
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(Example 20) 



Polybutylene terephthalate (hereinafter, referred to as PBT) represented by Formula (II) (TUFPET manufactured by 
Mitsubishi Rayon Co.. Ltd.) was used as a thermoplastic aromatic polyester. Polylactic acid (LACP/ manufactured by 

5 Shimadzu Corporation) represented by Formula (VI) was used as a thermoplastic aliphatic polyester. Eighty parts by 
weight of the PBT and 20 parts by weight of the polylactic acid were rndtened and kneaded by a biaxial extruder at 
240*C so as to obtain a structure material. The structure material was formed into a form where a thickness thereof was 
about 1 mm and the iron core could be disposed in the inside thereof. The iron core was disposed in the inside of the 
molded product, and was wound by an enamelled wire on its circumference. Thus, the iron core wound by a wire via an 

10 insulator (hereinafter, referred to as a stator) was produced. 



15 
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30 



On the other hand, 1 part by weight of sodium hydroxide and 25 parts by weight of water were mixed to prepare a 
decomposing solution. The obtained stator was immersed in the decomposing solution at 80**C. As a result, the insula- 
tor (i.e.. the structure material) was decomposed and removed in about 70 hours. Thus, the iron core and the wire were 
35 separated and collected. 



(Example 21) 



A molded motor was produced in the same manner as in Example 20. The molded motor was crushed by a shred- 
40 der and the debris were selected so that low-quality metals (iron core and wire) to which an insulator was attached in 
large quantity were collected. The low-quality metals were immersed in a decomposing solution containing 24 parts by 
weight of ethanol. 6 parts by weight of water and 1.25 parts by weight of sodium hydroxide at room temperature for 50 
hours. Then, a treatment was performed by a rolling mixer for about 1 hour. As a result, extremely high-quality metals 
from which the insulator was completely removed were collected. 

45 

(Example 22) 



A stator was produced in the same manner as in Example 20, except that 90 parts by weight of PBT and 1 0 parts 
by weight of polybutylene succinate represented by Formula (X) (BiONOLLE manufactured by Showa High Polymer 
so Co., Ltd.) were used as a structure material. Subsequently, the same procedure as in Example 20 was performed and 
the stator was immersed in the decomposing solution at SO^'C. As a result, the insulator (i.e., the structure material) was 
decomposed and removed in about 150 hours. Thus, the iron core and the wire were separated and collected. 
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(Example 23) 



IS Seventy parts by weight of unsaturated polyester resin (EPOLAC manufactured by Nippon Shokubai Co.. Ltd.) con- 
taining unsaturated polyester represented by Formula (XIII). 30 parts by weight of styrene. 1 part by weight of t-butylp- 
eroxybenzoate (PERBUTYL Z; manufactured by Nippon Oil and Fats Co., Ltd.) as a curing agent, 200 parts by weight 
of heavy calcium carbonate (manufactured by Maruo Caldum Co.. Ltd.) having an average diameter of 20 ^im and 30 
parts by weight of glass fibers having a length of 20 mm were mixed to prepare a molding compound for forming a 

20 molded section. 



25 



CH3 0 O CH3 O O 

-0-C-CH2-0-C-^-C-0-CH2-C-0-C-CH = CH-C- - 

Jn 



(XIII) 



30 



The structure material of Example 20 was used for an insulator. An iron core wound by a wire via the Insulator and 
the molding compound for forming the molded section were integrally molded so that the insulator was exposed flush 
35 with the surfeice of the molded product. Thus, a molded motor as shown in Rgure 3 was produced. 

This molded motor was immersed in the decomposing solution of Example 20 at 80**C for 200 hours. As a result, 
the insulator (i.e., the structure material) was dissolved and a hollow was formed between the molded section and the 
Iron core and the wire. Thus, the Iron core and the wire were readily separated and collected. 

40 (Example 24) 

Eighty-five parts by weight of polybutylene terephthalate (TUFPET manufactured by Mitsubishi Rayon Co.. Ltd.) 
and 15 parts by weight of polybutylene succinate (BIONOLLE manufactured by Showa High Polymer Co.. Ltd.) were 
moltened and kneaded by an extruder at 250*C so as to obtain a structure material. The structure material was heated 
45 at 250'C and pressurized to be formed into a sheet having a thickness of 50 nm. Thus, a substrate was produced. A 
Co-Ni alloy (70/30) as a recording material was deposited to a thickness of 0.2 ^m on the substrate under a vacuum to 
form a recording layer. The sheet on which the recording layer was formed was cut into stripes having a width of 4 mm 
to obtain a magnetic tape. 

The obtained magnetic tape was immersed in ah aqueous solution of 5% by weight of sodium hydroxide at 80*»C 
50 for 2 hours. As a result, the substrate was completely decomposed and only a recording layer was left in the decom- 
posing solution. Thus, the valuable recording material was separated and collected. 

(Comparative Example 9) 

55 A magnetic tape was prepared in the same manner as in Example 24, except that the substrate was composed of 
polyethylene terephthalate alone. Then, the magnetic tape was immersed in the decomposing solution. As a result, tiie 
substrate cracked so sllghtiy that the recording material could not be s^arated nor collected. 
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INDUSTRIAL APPLICABILITY 

As described above, the present invention provides: (1) a structure material v\^hich has excellent mechanical 
strength and heat resistance, and is decomposed easily at the time of disposal; (2) a structure material having excellent 
> moldabiltty: (3) a molded product which has exceptional mechanical strength and heat resistance, and is decomposed 
easily at the time of disposal; (4) a molded product from which valuable metals are collected easily; (5) a molded prod- 
uct which is easily reduced in volume; (6) a useful molded product in view of environmental issues arKi energy issues; 
(7) a useful molded product in view of recycling; and (8) a simple and easy method for decomposing such a structure 
material and such a molded product. 

to 

Clainns 

1. A structure material comprising 20 parts by weight or more of a polymer mixture of a thermoplastic aromatic poly- 
ester and a thermoplastic aliphatic polyester on the basis of 100 parts by weight of the structure material. 

IS wherein a content of the thermoplastic aromatic polyester in the polymer mixture is lairger than a content of 

the thermoplastic aliphatic polyester. 

2. A structure material according to claim 1. wherein the polymer mixture can be decomposed into a monomer unit by 
a decomposing solution containing a base and a hydrophilic solvent. 

20 

3. A structure material according to claim 1 . wherein the mixture comprises 3 to 40 parts by weight of the aliphatic 
polyester on the basis of 1 00 parts by weight of the mixture. 

4. A structure material according to claim 1 , wherein the aliphatic polyester is at least one selected from the group 
25 consisting of polycaprolactone. polycaprolactone diol. polycaprolactone trtol, polyethylene succinate, polybutylene 

succinate and polylactic acid. 

5. A molded product formed of a structure material. 

wherein the structure material comprises 20 parts by weight or more of a mixture of a thermoplastic aromatic 
30 polyester and a thermoplastic aliphatic polyester on the basis of 100 parts by weight of the structure material, and 
a content of the thermoplastic aromatic polyester in the mixture is larger than a content of the thermoplastic 
aliphatic polyester. 

6. A molded product according to claim 5. wherein the aliphatic polyester is at least one selected from the group con- 
35 sisting of polycaprolactone. polycaprolactone diol. polycaprolactone triol. polyethylene succinate, polybutylene 

succinate and polylactic acid. 

7. A molded product according to claim 5. being a recording medium comprising a substrate formed of the structure 
material and a recording layer provided on the substrate. 

40 

8. A molded product according to claim 5. being selected from the group consisting of a magnetic tape, a magnetic 
disc, an opto-magnetic disc and a phase change type optical disc. 

9. A molded product according to claim 5, being formed by molding the structure material together with at least a 
45 metal. 

10. A molded product according to claim 9, being a molded motor having a molded section formed of the structure 
material integrally molded containing the metal, the structure material containing an inorganic filler. 

so 11. A molded product according to claim 10. wherein the molded section includes an internal molded section covering 
the metal and an external molded section which is provided outside the internal molded section and whose outer- 
most portion defines an outermost portion of the molded product, the internal molded section being formed of the 
structure material, the external molded section being formed of a molding compound containing a thermosetting 
resin. 

55 

12. A molded product according to claim 9. being a molded motor having a molded section formed of the structure 
material integrally molded containing the metal arxJ an insulator, a part of the insulator penetrating the molded sec- 
tion and being exposed flush with the surface of the molded section. 
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13. A molded product according to claim 12, the molded section being formed of a molding compound containing a 
thermosetting resin, the insulator comprising 20 parts by weight or more of a polymer mixture of a thermoplastic 
aromatic polyester and a thermoplastic aliphatic polyester on the basis of 100 parts by weight of the insulator, the 
aliphatic polyester being at least one selected from the group consisting of polycaprolactone. polycaprolactone diol, 

5 polycaprolactone triol. polyethylene succinate, polyfcajtylene succinate and polylactic acid. 

14. A decomposing method for a structure material. 

wherein the structure material comprises 20 parts by weight or more of a mixture of a thermoplastic aromatic 
polyester and a thermoplastic aliphatic polyester on the basis of 1 00 parts by weight of the structure material, and 
10 a content of the therntoplastic aromatic polyester in the mixture is larger than a content of the thermoplastic 
aliphatic polyester, 

the method comprising the step of immersing the structure material in a decomposing solution containing a 
base and a hydrophilic solvent at a temperature lower than the tx>iling point of the hydrophilic solvent. 

15 1 5. A decomposing method for a molded product formed by molding a structure materia! together with at least a metal. 

wherein the structure material comprises 20 parts by weight or more of a mixture of a thermoplastic aromatic 
polyester and a thermoplastic aliphatic polyester on the basis of 100 parts by weight of the structure material, and 
a content of the thermoplastic aromatic polyester in the mixture is larger than a content of the thermoplastic 
aliphatic polyester, 

20 the method comprising the steps of: 

immersing the molded product in a decomposing solution containing a base and a hydrophilic solvent at a tem- 
perature lower than the boiling point of the hydrophilic solvent, and 

decomposing at least a part of the structure material forming the molded product and then separating and col- 
25 lecting the metal. 

16. A method according to claim 15. wherein the hydrophilic solvent is a mixed solvent of water and lower alcohol. 

17. A method according to claim 15, wherein the separation and collection of the metal is performed in a state where 
30 the structure material remains moist. 



35 



40 



45 



so 



55 



^ISDOCID: <EP ^0790278A1 J_> 



23 



EP 0 790 278 A1 



FIG.1 



3 2. 105 103 




.0790278A1J. 



24 



EP0 790 278 A1 



FIQ.2 




25 



EP 0 790 278 A1 




DOCID: <EP ^0790278A1_I^> 



26 



EP 0 790 278 A1 



//////////, 

40 



27 



EP0790278A1 



FIG. 5 




3CID: <EP ^0790278A1J_> 



28 



EP 0 790 278 A1 



FIG. 6 




vISOOClD: <EP ^079027aAl J_> 



29 



EP0 790 278 A1 



INTERN ATEONAL SEARCH REPORT 



loteniational appliciiiaa No. 

PCT/JP96/00262 



A. CLASSIFKIATION OF SUBJECT MATTER 

Int. Cl^ C08I.67/00, C08J11/08, G11B5/704, 7/24, H02K3/34 
Aooordiog to latcnudofisl Pateat aauiCication (IPC) or to both utiooAl dauincatioo tod IPC 



FTFT .PS SEARCHED 



Miaiinuai docmMotatioa m tA tthed (cUaificuioo systBoi followed by cUniftCKiioa syDboU) 

Int. Cl^ C08L67/00, C08J11/08, G11B5/704, 7/24, H02K3/34 



DooumeaiBtioa •eaiclied other ifcan miniaiuia doeuaeatBtion to the extent that cuch doouneius are iaduded in the fields aeaicfaed 



EtecODBie ditn hue eoniiilied duriog the intenutional aeaich (name of data baac tad, where |icmcdcable, aeaich 



O DCX:UMENT5 CONSIDERED TO BE RELEVANT 



Categoty* 



Gtatioo of document, with iDdicnttoa, where appnspriate* of the relevant passages 



Relevant to daim No. 



A 
X 
A 



JPr 3-6258, A (Mitsui Petrochemical Industries, 
Ltd . ) , 

January 11, 1991 (11. 01. 91) 

Claim, lines 5 to 16, page 9 (Family: none) 

JP, 57-126843, A (Teijin Ltd.), 
August 6, 1982 (06. 08. 82) 
Claim 

& EP, 57415, Al & US, 4536531, A 
& KR, 8902713, Bl 



1, 3-6 

2, 7-17 
1, 3-6 
2, 7-17 



I I Further documents are listed in the ooatiouaticn of Box C. | | See patent Camily amiex. 



* Special caiecrmea of cited 

'A" do cu ie at defldBgtbegB^eimlttitsof tbeanwhkh laaotoH 
to be eC paninrtiT rdevaaoe 



f pvldished after the iatBtaatioBd QUagdataor 

date aad aoc bi cooflid with tkc appUoatloa hot died l» ~'' 
the priadple or cfaemy tudcHytBg lha iavotioa 



*^ eariicrdoameat ben paUbthed MOT after the is<ef«atiooalOUQ8da« "X~ docameat of paitlcnbr idevaaoa; the dalmad lawraliaa anaot 
-I- d««»«.rtwi.t^«.r.i.*«»^.M.«. »««^..w.sw.\^»kL.i. csoaaJdeted aovdo»eanaotbe«oaddered«>lBwNaaalBV»ti 

"U dooowat which auy throw dooto oa pnoniy daiai(a) or which b |^ A^^mt {s taken aloae 



diaiioa or other 

t)" documeat reCerrias » ^ o**! diadosofe, aae, exUbitloa or other 



I ptthlicatioa data oC 
Bpedal team (as apeofied) 



cKep whea Che< 

docaatcatof paitksUr idcvao<B; the daiaiad iaveatioo caaaot te 
ooa al dated Id iavol%e as iavemhw rtep arhea ibe ducaaw B i la 



docofficatpabiiahed prior 10 the iaieraatioadfUiag date bat later lhaa 
the priocitr date dauoed 



hctatebvioaaiDapciooaalciUed la the an 
docaaieat meaaber of theaaaie paieat familjr 



Date of the actual coiBplelioo of the intematioiul search 
June 3, 1996 (03. 06. 96) 



Date of mailing of the iotematioDal search tepoxt 

June llr 1996 (11- 06. 96) 



Name and nuiling addreas of the ISA/ 

Japanese Patent 0££ice 

Facsitnile No. 



Authorised officer 



TetepfaooB No. 



Fonn PCr/lSA/210 (seoood sheet) (July 1992) 



30 



XX;iD: <EP 079027aA1 J_> 



